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D1.1 Executive Summary 
The project IôCityForAll (Age Sensitive ICT Systems for Intelligible City For All) aims at 

enhancing the sense of safety and self-confidence of presbycusic persons, whose hearing 

degradation increases with age. Two mobility situations are considered: in public confined 

spaces and in urban space. For public confined spaces, the ICT solutions consist of smart 

loudspeakers for better intelligibility of vocal announcements. For urban mobility, 

IôCityForAll partners will develop a system embedded in vehicles 1/ for better alarming 

power of safety belt warning, lane change warningé 2/ for better sound alarm localization 

of ambulances, police carsé since the presbycusis alters perception of distance and 

direction of moving sound source.  

The present document is intended to describe the methodologies and tools developed and 

adopted to carry out the survey planned under Task 1.1 of the project and summarize the 

results achieved. This survey is dedicated to userôs requirements in terms of intelligibility, 

well-being and elderly safety, to better address the solution under elaboration. This 

involves a cohort of presbycusic persons, older than 50 years, wearing hearing aids or not, 

in Italy and France.  

The survey evaluations are carried out in two stages. The first one enabled us to confirm 

the suitability level of cohort behavior to the existing literature findings: 1/ users are 

missing important information diffused in railway stations. Difficulties met in hearing and 

understanding information diffused by loudspeakers are mainly attributable to the bad 

quality of the loudspeakers.2/ drivers wearing hearing aids have problems in localizing 

moving sound alarms. This explains the importance of the ñIôcity for allò project objective 

aimed at improving loudspeakers quality, particularly in railway stations and developing 

innovative localization solutions applicable in cars. 

An underlying objective of this first step was to raise awareness level of the cohort users 

to the issues addressed by the project. The objective of the second step of the survey was 

to identify userôs needs, in more details. For this purpose, a new questionnaire focused on 

railway stations and cars where questions aimed at better steering the project solution 

under design had been proposed to the users. The users were also undergoing audiometric 

and audiologic tests aimed to scientifically assess their hearing capacities. 
Finally, most of the users involved in the survey will test the innovative solutions that are under 

development in the project in railway stations and on cars both in Italy and in France, thus 
contributing to their validation. 
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1. INTRODUCTION 

άPresbycusis is a decrease in the perception of sounds with distortion that affects virtually 
everyone after 65 years, to varying degrees. It is characterized by an elevation of the threshold 
ƻŦ ǇŜǊŎŜǇǘƛƻƴ ƻŦ ǘǊŜōƭŜέ όtƻǳŎƘŀƛƴ ϧ ŀƭΦΣ нллтύ1 

ThŜ άL Ŏƛǘȅ ŦƻǊ ŀƭƭέ ǇǊƻƧŜŎǘ develops two innovations: 

1. smart loudspeakers for better intelligibility in confined public spaces such as train 
stations, airports, metro; 

2. automatic outdoor alarm localization system with enhancement of indoor alarm in 
vehicle. 

The task 1.1 under WP1 of this project is divided into two steps: 

1. Survey on intelligibility, well-being and security of users when audio messages are 
spread in confined, semi-confined and open spaces or when they drive. 

2. Assessment of auditory capacities of the involved users through specific audiometric 
and audiologic tests 

The aim of this task is to collect the ǳǎŜǊΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎ ƛƴ ǘŜǊƳǎ ƻŦ ƛƴǘŜƭƭƛƎƛōƛƭƛǘȅΣ ǿŜƭƭ-being 
and elderly safety, to better address the solution under elaboration. This involves a cohort of 
persons, older than 50 years, wearing hearing aids or not, in Italy and France.  
 

The partners involved in Task 1.1 are ENEA through its subcontractor ESCOOP in Italy and 
CENTICH through its internal service CERTA (Assessment and rehabilitation Centre of hearing 
disorders) in France. 

These partners are responsible for writing the report 1.1-1.4 in collaboration with CRF, CEA 
and EPFL. 

The results of this survey will be used in the work of professionals involved in WP2, WP3 and 
WP4. 

2. METHODOLOGY 

 

ςȢρȢ 3ÕÒÖÅÙ ÏÎ ÕÓÅÒȭÓ ÒÅÑÕÉÒÅÍÅÎÔÓ 
 
The survey was carried out in two stages.  
 

For the first stage the partners involved in Task 1.1. have drafted two questionnaires in  the 
period between 24th September 2012 and 22nd December 2012. They wanted to use 
ǾŀƭƛŘŀǘŜŘ ƳƻŘŜƭǎ ǘƻ ŎǊŜŀǘŜ ǉǳŜǎǘƛƻƴƴŀƛǊŜǎ ŦƻŎǳǎŜŘ ƻƴ ǳǎŜǊΩǎ ŘƛŦŦƛŎǳƭǘƛŜǎ in confined public 
spaces (railway stations, airports, metro) and in the car.  

The questionnaire answered by users was based on two models:  

- The APHAB model: The Abbreviated Profile of Hearing Aid Benefit is a 24-item self-
assessment inventory in which patients report the extent of difficulties that they meet 

                                                        
1 Pouchain, D., Dupuy, C., San Jullian, M., Dumas, S., Vogel, M.-F., Hamdaoui, J., & Vergnon, L. (2007). La presbyacousie 

est-ŜƭƭŜ ǳƴ ŦŀŎǘŜǳǊ ŘŜ ǊƛǎǉǳŜ ŘŜ ŘŞƳŜƴŎŜ Κ 9ǘǳŘŜ !Ŏƻǳ5ŜƳΦ La Revue de Gériatrie, Tome 32(6). 
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in communications or perception of noises in various everyday life situations. It was 
developed by University of Memphis,  in 19942. 

- The GLASGOW model: GLASGOW HEARING AID BENEFIT PROFILE (GHABP) is a self-
report questionnaire for assessing aspects of auditory disability, auditory handicap, 
and hearing-aid benefit. The questions cover scales of initial disability, handicap, 
hearing aid use, hearing aid benefit, satisfaction, and residual disability. It was 
developed by MRC Institute of Hearing Research, Glasgow, Scotland, in 19973. 

The APHAB and the GLASGOW models were chosen ŀƴŘ ǇǊƻǇŜǊƭȅ ŀŘŀǇǘŜŘ ōȅ ǇǊƻƧŜŎǘΩǎ 
ǇŀǊǘƴŜǊǎ ǘƻ ŎƻƭƭŜŎǘ ǘƘŜ Ƴƻǎǘ ǳǎŜŦǳƭ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ǘŀǊƎŜǘ ǳǎŜǊΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ 
project purposes. The two questionnaires described specific contexts implying auditory 
perception that are considered in the project: railway and metro stations, airports and cars. 

The GLASGOW questionnaire is not adapted for persons without hearing aids. Indeed, 
questions deal with the hearing aids efficacy in everyday life unlike the APHAB questionnaire.  

For this raison, the users without hearing aids would have answered to the questionnaire 
based on APHAB model, while the users with hearing aids would have answered to the one 
based on GLASGOW model only, directly related to the use of hearing aids. 

 

Characteristics of the questionnaires used during the first stage of the survey: 

Questions referred to railway station 13 

Questions referred to metro station 14 

Questions referred to airport 13 

Questions referred to car 14 

Generic questions 2 

 

Duration of the questionnaires delivery: 

APHAB model: between 30 and 45 minutes 

GLASGOW model: between 45 minutes and 1 hour 

At the end of the first stage, considering the results and feedback from various users, it was 
too difficult to complete the questionnaire based on Glasgow model. Indeed, this 
questionnaire, that is too long, offered many possible answers which are in some cases only 
slightly different the one from the others. These difficulties often explain the number of non-
responses observed. Furthermore, some questions of both questionnaires were difficult to 
understand for some users.  

 

 

                                                        
2 Cox, RM and Alexander, GC. "The Abbreviated Profile of Hearing Aid Benefit (APHAB)". Ear and Hearing, 16, 
176- 186 (1995) 
3 Gatehouse, S (1999) "Glasgow Hearing Aid Benefit Profile: Derivation and validation of a client-centered 
outcome measure for hearing-aid services", Journal of the American Academy of Audiology, 10:80-103. 
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Conclusions of the first stage (https://www-
icityforall.cea.fr/lib/exe/fetch.php?media=annex_vi_centich_survey_results.xls; https://www-
icityforall.cea.fr/lib/exe/fetch.php?media=annex_vii_escoop_survey_results_en.xls ) : 

Most of the users, involved in this first stage interviewed both in Italy and in France, declared 
to go rarely to metro stations and airports. Thus, the most relevant data, in this survey, are 
referred to railway stations and cars. 
Those observations can be explained by the transport geography in each country. 
Indeed, in the both experimental areas (French and Italian) there are not metro. The nearest 
metro station is on average at 151 km ŦŀǊ ŦǊƻƳ ǘƘŜ ǳǎŜǊǎΩ ǊŜǎƛŘŜƴŎŜ (France = average 117 km; 
Italy = 185 km). In France only six cities have a metro network (Lille, Lyon, Marseille, Paris, 
Rennes and Toulouse)4. In Italy only four cities have a metro network (Rome, Naples, Catania 
and Milan)5 and the nearest one to the considered experimental area is that of Naples, which 
is 18л ƪƳ ŦŀǊ ŦǊƻƳ /ŜǊƛƎƴƻƭŀΣ мту ƪƳ ŦǊƻƳ CƻƎƎƛŀ ŀƴŘ мфу ƪƳ ŦǊƻƳ [ǳŎŜǊŀΣ ǘƘŜ ǳǎŜǊǎΩ ŎƛǘƛŜǎ ƻŦ 
residence. 
According Bouffard-Savary (2010)6, άfor seniors air travel decreased significantly, especially 
ŀŦǘŜǊ тр ȅŜŀǊǎέ. This description would explain the lack of response related to areas of air 
transport. 
 
For the second stage of the survey, the partners involved in Task 1.1 have drafted a new 
questionnaire based on APHAB model, validated on the 22nd of April (Annex VIII). The main 
objective of the second stage of the survey was to identify users needs and profiles, in more 
details. This new questionnaire was focused on railway stations and cars using questions 
aimed at better steering the project solution under design. More specifically, the partners 
decided to differentiate questions about railway station considering and distinguishing 
between  indoor and outdoor spaces and to introduce questions about driving situations thus 
leading to a potential dangerous and critical situation. To complete these informations, 
questions about the socio-anagraphic profile of each user were also asked. 

Characteristics of the questionnaire used during the second stage of the survey, based on 
APHAB model: 

Questions referred to railway station ς indoor 18 

Questions referred to railway station outdoor 16 

Questions referred to car 68 

Generic questions  7 

Socio anagraphic questions 18 

 

Duration of the questionnaires delivery: between 45 minutes and 1 hour. 

                                                        
4 Liste des métros de France. (2013, November). Wikipédia. Encyclopédie. Retrieved from 
http://fr.wikipedia.org/wiki/Liste_des_m%C3%A9tros_de_France 

5 http://it.wikipedia.org/wiki/Metropolitana_in_Italia 
6 Elisabeth, B.-{Φ όнлмлύΦ [ΩŀǾƛƻƴ Υ ŘŜǎ ǾƻȅŀƎŜǎ ǘƻǳƧƻǳǊǎ Ǉƭǳǎ ƴƻƳōǊŜǳȄ Ŝǘ Ǉƭǳǎ ƭƻƛƴǘŀƛƴǎΦ Revue CGDD (Commissariat 

Général au Développement Durable). 

https://www-icityforall.cea.fr/lib/exe/fetch.php?media=annex_vi_centich_survey_results.xls
https://www-icityforall.cea.fr/lib/exe/fetch.php?media=annex_vi_centich_survey_results.xls
https://www-icityforall.cea.fr/lib/exe/fetch.php?media=annex_vii_escoop_survey_results_en.xls
https://www-icityforall.cea.fr/lib/exe/fetch.php?media=annex_vii_escoop_survey_results_en.xls
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2.2 Specific audiometric and audiologic tests 
In the second stage of the survey the 19 French users had undergone the following 
audiometric and audiologic tests, performed by the audiologist collaborating with CERTA: 

a. tonal and vocal audiograms (with and without hearing aids) 

b. Auditory filter measure 

c. subjective intelligibility assessment 

d. localization assessment 

The ecological protocol of localization and intelligibility tests had been established with CEA 
LinkLab partners (Annex XI) 

In the second stage of the survey Italian users had undergone the following audiometric tests, 
performed by the otolaryngologist collaborating with CERCAT, in the CERCAT premises and in 
the private practice facility of the same otolaryngologist: 

a. tonal test  

b. vocal audiometry test  

 

3. Questionnaire Recipients  

At the end of the project, the characteristics of our panel of 90 users were:  
- Persons older than 50 years old 
- Persons with or without hearing aids 
- Persons with or without hearing disorders 
 
!ƭƭ ǇŜƻǇƭŜ ƻŦ ǘƘŜ ǇŀƴŜƭ ǿŜǊŜ ƛƴǾƛǘŜŘ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ ǘƻ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǎǘŜǇǎ ƻŦ ǳǎŜǊΩǎ ŜǾŀƭǳation 
(in-lab and in-vivo) both in France and in Italy. 

σȢρ &ÉÒÓÔ ÓÔÁÇÅ ÏÆ ÔÈÅ ÓÕÒÖÅÙ ÏÎ ÕÓÅÒȭÓ ÒÅÑÕÉÒÅÍÅÎÔÓ  
 

CƻǊ ǘƘŜ ŦƛǊǎǘ ǎǘŀƎŜ ƻŦ ǘƘŜ ǎǳǊǾŜȅ ƻƴ ǳǎŜǊΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǘƘŜ panel of users involved consists 
of 49 users (21 in France and 28 in Italy).  

 

In France: 
21 users have agreed to answer the questionnaire, including 12 patients with hearing 
disorders but without hearing aids (APHAB model questionnaire) and 9 patients with hearing 
aids (GLASGOW model questionnaire).  

12 of these 21 users are women and 9 are men. The average age is 74 years; 

These patients are coming from, a private practice otolaryngologist (Dr Khoury)7, 
otolaryngologist consultations of CHU d'Angers, CERTA, and the local Hearing impaired  users 
Association. 

                                                        
7 The doctor Nassib Khoury practises his profession in the hospital of Angers, France. He works at hospital part-
time. His specialities are otolaryngology, audiovestibular explorations and childhood deafness. 
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These users have been asked to sign the informed consent form (Annex I) and the 
questionnaires have been delivered and completed between 6th February and 6th March 
2013. 

 

In Italy:  
The questionnaires have been delivered to the following users from 28th February to 7th 
March 2013: 

21 users of the CERCAT (Centre for Exhibition, Research and Consulting on Technical Aids for 
users with low autonomy, managed by ESCOOP), 2 of which with hearing aids, 8 with hearing 
disorders, but without hearing aids and 11 without hearing disorders. 7 deaf users belonging 
to the ENS (Ente Nazionale Sordi ς National body for deaf users) without hearing aids. Those 
7 people are involved in our study because deaf people can still drive a car. 

Thus, in total, 28 users have been interviewed aged between 52 and 77 years (most of them 
belonging to the age class between 60 and 69) whose educational qualification is in general 
quite low (ISCED 2 or Lower secondary education). The two genders are equally represented 
in the panel. 

All users replied to the questionnaire based on the APHAB model, while only those with 
hearing aid replied also to the one based on Glasgow model. 

These users have been asked to sign the informed consent form (Annex II)  

3.2 Second ÓÔÁÇÅ ÏÆ ÔÈÅ ÓÕÒÖÅÙ ÏÎ ÕÓÅÒȭÓ ÒÅÑÕÉÒÅÍÅÎÔÓ and audiometric tests 
 

CƻǊ ǘƘŜ ǎŜŎƻƴŘ ǎǘŀƎŜ ƻŦ ǘƘŜ ǎǳǊǾŜȅ ƻƴ ǳǎŜǊΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǘƘŜ ǇŀƴŜƭ ƻŦ ǳǎŜǊǎ ƛƴǾƻƭǾŜŘ Ŏƻƴǎƛǎǘǎ 
of 40 users (19 in France and 21 in Italy). All the 21 users participated in the first stage. Only 7 
people (the deaf users) who participated in the first stage did not participate in the second. 

In France:  
 

19 users have agreed to answer the questionnaire and to undergo the audiometric and 
audilogic tests between 7th May and 4th June 2013. 

This cohort includes 10 prebycusics users without hearing aids and 9 prebycusics users with 
hearing aids. 17 users had participated to the first stage of the survey and 2 were new users 
(they also have been asked to sign the informed consent form). 

10 of these 19 users are women and 9 are men. The average age is 71 years (user aged 
between 60 and 81 years old). 

In Italy:  
21  users , belonging to the same panel involved in the first step of the survey have answered 
to the questionnaire between the 19th and the 22nd of May 2013.  

In our sample, 4 of them use hearing aids and 2 persons do not have any hearing disorder. 15 
persons do not wear any hearing aid even if they have hearing disorders. Furthermore, among 
these last 15 persons, 8 have been diagnosed (after audiometric examination) presbycusic.   

Among those 21 persons, 11 are women and 10 are men. The average age is 64 years [Min:52 
; Max:76]. 
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3.3 5ÓÅÒȭÓ ÐÁÒÔÉÃÉÐÁÔÉÏÎ ÔÏ ÔÈÅ ÎÅØÔ ÐÈÁÓÅÓ ÏÆ ÔÈÅ ÐÒÏÊÅÃÔȡ 
 

The same users who have answered to the questionnaires of the two stages of the survey, and 
new users have been asked to be involved in άin vivoέ tests proposed in task 1.3 of WP1.  

4. IMPLEMENTATION OF THE STUDY 
 

Partners in charge of delivering the questionnaires appointed experimenters after having 
informed them on the project content, objectives and activities, as well as on the 
questionnaires content and the subject of the investigation.  

In France:  
 

For the first stage of the survey, 5 experimenters from the CENTICH and the CERTA were 
appointed during a specific meeting held on 14th December 2012. 

During this meeting, they were made aware that the results of the questionnaires would have 
provided the necessary elements for the following projects activities consisting in the 
development of technological solutions to be then installed on cars and in confined spaces 
such as railway and metro stations and tested in vivo. 

In January 2013, each user has received the informed consent form (Annex I) specifying the 
different phases of questionnaires delivery. Users were asked to sign a statement describing 
the values and mission of the project and stressing the ethical approach to ensure respect for 
the individual, the employee and encouraging responsible behaviour. The questionnaires have 
been delivered and completed between 6th February and 6th March 2013. 

For the second stage of the survey, only one experimenter was appointed to carry out the 
survey with the new questionnaire based on APHAB model. This experimenter was the 
occupational therapist of the CENTICH and the CERTA. The audiologist collaborating with 
CERTA had been also appointed to carry out the audiometric tests.  

In May 2013 each user had been contacted by phone and letter (all the users of the first stage 
of the survey and 2 new users), to choose a date to come to the CERTA to meet the audiologist 
in order to undergo audiometric tests,  and to answer the new questionnaire based on APHAB 
model. 19 users have agreed to answer the questionnaire and to undergo the audiometric 
tests between 7th May and 4th June 2013. 

 

In Italy:  
 

One experimenter was appointed to carry out the survey, who directly administered the 
questionnaires to the CERCAT users and collected the compiled ones. He was also supported 
in implementing the survey by the ENS ς Ente Nazionale Sordi (National Body for Deaf users), 
which organized a specific meeting with some of its users to explain the survey and project 
purpose and introduced the questionnaires content. Many of the ENS users who accepted at 
first to collaborate in the survey, dropped out and 7 users only returned the compiled 
questionnaires. 
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All the Italian users were asked to sign the Informed consent form (Annex II), thus to express 
their willingness to participate in the survey, undergo audiometric tests and participate in the 
in vivo tests to be organized under task 1.3. 

The questionnaires were delivered to the ENS users on 28th of February 2013 during a specific 
meeting organized with them by the experimenter at the ENS seat in Foggia. The compiled 
questionnaires, together with the signed informed consent form were collected by the 
experimenter on 7th of March 2013. The CERCAT users received the questionnaires on 7th of 
March 2013 and returned the compiled ones to the experimenter on 10th of March 2013. 

For the second stage of the survey in Italy the same experimenter re-contacted the 21 users 
who have been involved in the first stage of the survey and met them at their homeplace. 
More specifically, he met the users with hearing problems without hearing aids on the 19th of 
May 2013, those with hearing aids on the 20th of May 2013 and the users without hearing 
problems on the 22nd of May 2013. 

5. SURVEY FINDINGS 
 

5.1 First Stage of the survey:  

5.1.1 Result of questionnaire based on APHAB model  (Annex VI, VII)  
 

In France, 12 users without hearing aids answered to the questionnaire.  

In Italy, 11 normal hearing users, 8 presbycusic users without hearing aids, 7 deaf users and 2 
users with hearing aids, answered to the questionnaire. 

 

Questions referred to railway station:  
 

In France: 
 

11 users out of 12 users provided replies. The majority, can, in general, hear and understand 
ǾƻŎŀƭ ŀƴƴƻǳƴŎŜƳŜƴǘǎ ǿƘŜƴ ǘƘŜȅ ŀǊŜ ƛƴ ǘƘŜ Ƙŀƭƭ ōǳǘ ƛǘΩǎ ƳƻǊŜ ŘƛŦŦƛŎǳƭǘ ƻƴ ŀ ǇƭŀǘŦƻǊƳ ŀƴŘ during 
peak hours. Most of the users miss half the time or more, information from loudspeakers. A 
large majority of users understand jingles and find that they help to activate their attention. 
Interacting with teller or desk person is in general a problem for most of the users while they 
are listening to vocal announcements or jingles. These difficulties are usually a cause of 
worries and anger for most of them. Loud sounds and noises hurt the users particularly on a 
platform. About 80% of users confirm that the cause of voice announcements 
misunderstanding is the quality of the loudspeakers. 

 

In Italy:  
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The majority of CERCAT users both with and without hearing aids, stated that they can, in 
general, hear and understand the vocal announcements when they are both in the hall and 
on a platform, while more difficulties are met during peak hours. Information spread through 
loudspeakers are missed half the time in most cases, while jingles are always/in general heard 
by most of the users, even when speaking with friends, and are considered helpful in paying 
attention to voice announcements. Interacting with the teller or desk person is generally not 
a problem for most of the users while they are listening to vocal announcements. The difficulty 
in understanding information, which is increased by the use of music players with earphones, 
is usually a cause of worries and anger for most of the users. Loud sounds hurt the users and, 
in the case of users without hearing aids, particularly when they are on a platform, while users 
with hearing aids seem to meet more difficulties when they are in the hall. Replies by users 
with hearing aids are different from the above with reference to jingles, which can be heard 
by these users half the times, so less frequently than the others. Finally, both users with 
hearing aids ascribe the cause of difficulties in hearing well to their hearing problems, while 
the majority of users without hearing aids identifies in the loudspeakers bad quality the cause 
of the problem. 

 

Questions referred to metro station:  
 

In France: 
 

The analysis of replies shows that 67% of users did not provide any answer. Seven users out 
of twelve have specified that they never took the subway. Only two users have justified their 
"no response" by the fact that they had not taken the subway recently. All users understand 
jingles and find that they help to activate their attention. Interacting with teller or desk person 
is not possible for the users while they are listening to vocal announcements. All users (4) 
confirm that the cause of voice announcements misunderstanding is the quality of the 
loudspeakers. 

 

In Italy:  
 

8 users (including both users with and without hearing aids) only out of 21 CERCAT users 
interviewed provided replies to the questions referred to the metro station. The majority of 
those without hearing aids, in general, stated that they do not meet difficulties neither in 
understanding voice announcements and jingles in the situations described nor in interacting 
with the teller or desk person. Noises and loud sounds occasionally represent causes of 
troubles for half of the interviewed when they are in the main hall, while on the platform the 
discomfort increases slightly. The use of music players with earphones reduces the capacity of 
understanding voice announcement, together with the loudspeakers bad quality and hearing 
problems, which seem to have the same weight in causing the problem. 

Both CERCAT users with hearing aids replied to these questions but they declared to meet 
slightly more difficulties in understanding voice announcements and jingles in the situations 
described and in interacting with the teller or desk person compared to the users without 
hearing aids. Noises and loud sounds generally hurt these users and particularly in the hall and 
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the use of music players with earphones reduces the capacity of understanding voice 
ŀƴƴƻǳƴŎŜƳŜƴǘΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ ǳǎŜǊǎΩ ƘŜŀǊƛƴƎ ǇǊƻōƭŜƳǎΣ ǿƘƛŎƘ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ŎƻƴǎƛŘŜǊŜŘ 
the cause of the problem. 

 

Questions referred to the airport:  
 

In France: 
 

10 users out of 12 users provided replies. The majority, can, hear and understand vocal 
announcements when they are on a platform but ƛǘΩǎ ƳƻǊŜ ŘƛŦŦƛŎǳƭǘ ƛƴ ǘƘŜ Ƙŀƭƭ ŀƴŘ ŘǳǊƛƴƎ ǇŜŀƪ 
hours. Most of the users miss half the time or more, information from loudspeakers. A large 
ƳŀƧƻǊƛǘȅ ƻŦ ǳǎŜǊǎ ǳƴŘŜǊǎǘŀƴŘ ƧƛƴƎƭŜǎ ŀƴŘ ŦƛƴŘ ǘƘŀǘ ǘƘŜȅ ƘŜƭǇ ǘƻ ŀŎǘƛǾŀǘŜ ǘƘŜƛǊ ŀǘǘŜƴǘƛƻƴΦ .ǳǘ ƛǘΩǎ 
more difficult when they are talking to somebody. All the respondents are not able to normally 
communicate with a teller when a voice announcement is spread. Noises and loud sounds 
ŘƻƴΩǘ ǊŜŀƭƭȅ ǊŜǇǊŜǎŜƴǘ ŎŀǳǎŜǎ ƻŦ ǘǊƻǳōƭŜǎ ŦƻǊ ǘƘŜ ƳŀƧƻrity of the users. 80% of users confirm 
that the cause of voice announcements misunderstanding is the quality of the loudspeakers. 

 

In Italy:  
 

9 users only out of 21 CERCAT users interviewed provided replies to the questions referred to 
the airport, including both users with and without hearing aids. The majority of those without 
hearing aids, in general, stated that they do not meet difficulties neither in understanding 
voice announcements and jingles in the situations described nor in interacting with the teller 
or desk person. Noises and loud sounds occasionally represent causes of troubles for the 
majority of the interviewed users, more frequently on platforms than in the hall. The use of 
music players with earphones reduces the capacity of understanding voice announcement 
which is mainly due to hearing problems for the majority of the interviewed, but it is 
interesting to highlight that most of the users stated that half the times they miss a lot of 
information given by the loudspeakers. 

Both CERCAT users with hearing aids replied to these questions but they declared to meet 
slightly more difficulties in understanding voice announcements and jingles in the situations 
described and particularly in interacting with the teller or desk person compared to the users 
without hearing aids. Noises and loud sounds generally hurt these users both in the hall and 
on platforms. The use of music players with earphones reduces the capacity of understanding 
ǾƻƛŎŜ ŀƴƴƻǳƴŎŜƳŜƴǘΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ ǳǎŜǊǎΩ ƘŜŀǊƛƴƎ ǇǊƻōƭŜƳǎΦ 

 

ENS users, all deaf users, declared that in all the three considered environments (railway 
station, metro station and airport) they can never hear information from the loudspeakers, 
and most of them are always worried, angry, or upset at the thought of not being able to 
understand the information. Noises and loud sounds hurt most of them half the times when 
they are in the hall and on platforms. 
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Questions referred to  the car:  
 

In France: 
 

All users replied to the questions. The analysis of figures showed that over 75% of users who 
ǳǎŜ ǘƘŜƛǊ ŎŀǊ ǇǊƻǇŜǊƭȅ ǇŜǊŎŜƛǾŜ ƻǳǘǎƛŘŜ ƴƻƛǎŜ ŀƴŘ ǾŀǊƛƻǳǎ ǘȅǇŜǎ ƻŦ ŀƭŀǊƳΦ ¢ƘŜȅ ŘƻƴΩǘ ŀƭǿŀȅǎ 
understand information given by the navigator. Background noises such as music or 
passengers conversations do not seem to really reduce their capacity of hearing the alarms 
ŎƻƳƛƴƎ ŦǊƻƳ ƻǳǘǎƛŘŜΦ ! ƳŀƧƻǊƛǘȅ ƻŦ ǳǎŜǊǎ ŘƻŜǎƴΩǘ ƎŜƴŜǊŀƭƭȅ ƳŜŜǘ ŘƛŦŦƛŎǳƭǘƛŜǎ ƛƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ 
where the alarm's noise comes from (60%). 

 

In Italy:  
 

All the CERCAT users replied to the questions and the majority of them stated that they 
generally hear, understand, recognize and localize outside noise and various types of alarm. 
They generally understand the information given by the navigator, but the use of air 
conditioning, ventilation, radio, CD or music player reduces this capacity as well as that of 
hearing the alarms coming from outside. This situation (difficulty in perceiving the outside 
alarm sounds) generally is a source of worries for the users.  

The CERCAT users with hearing aids meet slightly more difficulties than the others in hearing 
the different alarms while windows are open as well as in hearing outside "alarming" sounds 
both in situations of low and high traffic, thus they are able to identify the different alarm's 
type half of the times only. The use of air conditioning and ventilation reduces the capacity to 
hear and understand the alarms coming from outside less frequently than in the users without 
hearing aids. These users meet also more difficulties in understanding where the alarm's noise 
come from, which happens half the times only. 

All the ENS users, stated that they can hear different alarms coming from outside during high 
and low traffic and when windows are closed half the times, while, if the windows are open, 
most of them can never hear the alarms. In situation of high traffic they can never hear outside 
"alarming" sounds, while during low traffic the situation improve for some of them. They 
declared to be always able to identify the different alarm's type but they can understand only 
half of the times where the alarm's noise comes from. Most of them can never understand 
the information from the navigator but they stated that the use of radio, CD or music players, 
air conditioning, ventilation and the conversations with passengers never prevent them to 
hear the different alarms coming from outside or the navigator information. All of them 
declared to be always worried, upset or angry at the thought of not perceiving the outside 
alarm sounds. 

This analysis shows many contradictions in the replies by ENS users which can be due to the 
difficulties them met in properly understanding the questions. This was partly caused by their 
low level of education and by the fact that they preferred to compile the questionnaires at 
home with the support by their relatives rather than with that by the ENS staff or the 
άLŎƛǘȅŦƻǊŀƭƭέ ŜȄǇŜǊƛƳŜƴǘŜǊΦ 
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Ȱ'ÅÎÅÒÉÃȱ ÑÕÅÓÔÉÏÎÓȡ 
 

Lƴ LǘŀƭȅΣ ƻƴƭȅ с /9w/!¢ ǳǎŜǊǎ ǊŜǇƭƛŜŘ ǘƻ ǘƘŜ ǉǳŜǎǘƛƻƴ άWhat is the most annoying thing for you, 
noisy conversation or reverberationΚέΦ п ƻŦ ǘƘŜƳ όм ǿƛǘƘ ƘŜŀǊƛƴƎ ŀƛŘύ ƛƴŘƛŎŀǘŜŘ ƴƻƛǎȅ 
ŎƻƴǾŜǊǎŀǘƛƻƴǎ ŀǎ ǘƘŜ Ƴƻǎǘ ŀƴƴƻȅƛƴƎ ŦŀŎǘƻǊΣ ǿƘƛƭŜ н ƛƴŘƛŎŀǘŜŘ άreverberationέΦ Cƛƴŀƭƭȅ ƻƴƭȅ о 
users ǊŜǇƭƛŜŘ ǘƻ ǘƘŜ ǉǳŜǎǘƛƻƴ άWhat could improve your sense of confidence in an unknown 
environmentΚέ ŀǎ ŦƻƭƭƻǿǎΥ м ƘŜŀǊƛƴƎ ōŜǘǘŜǊΤ м ƛƳǇǊƻǾƛƴƎ Ƴȅ ƘŜŀǊƛƴƎ όм ǇŜǊǎƻƴ ǿƛǘƘ ƘŜŀǊƛƴƎ 
aid); 1 distinguishing noises. 

 

5.1.2 Result of questionnaire based on Glasgow model  (Annex VI, VII)  
 

In France, 9 users with hearing aids answered to the questionnaire.  

In Italy, only 2 CERCAT users replied to this questionnaires (those with hearing aids) and with 
reference to all the three considered environments (railway station, metro station, airport), 
both of them stated that they always meet difficulties in hearing voice announcements and 
interacting with the teller or desk person while listening to vocal announcements. They are 
really worried, upset or angry at the thought of not being able to understand the information. 
Both of them are, in most of the cases, reasonably satisfied with their hearing aids. 

 

Questions referred to railway station:  
 

In France: 
 

The results show that the commonest problem encountered is the interaction with a teller or 
a responsible person when a voice announcement is spread. Generally the interviewed 
presbycusic users state that they do not try to understand an announcement when 
approaching a teller or a controller and vice versa. The hearing aid is satisfactory; difficulty in 
perceiving the information causes little or no frustration nor anger at all. However, the 
difficulties to understand the announcements are moderate, and loud sounds are difficult to 
manage. Only one person of the panel justified this appraisal by the fact that the extensive 
use of signage in the station helps in understanding the information. 

 

Questions referred to metro station:  
 

In France: 
 

The majority of users have not responded. 5 users out of 9 said they never took the subway. 

Questions referred to the airport:   

In France: 
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4 out of 9 users reported that they never took the plane and only two users were able to 
respond. 

Questions referred to the car:  
 

In France: 
 

¦ǎŜǊǎΩ ǊŜǎǇƻƴǎŜǎ ǎƘƻǿ that between 70% and 100% of them perceive the majority of all 
external alarms. About 80% of users have a localization problem. Note that users are aware 
that they should not multiply the sound sources, thus they avoid turning on the radio if they 
should listen to their navigator or chat with a passenger, for example. 

 

In Italy:  
 

Both users stated that they meet moderate-great difficulties in hearing the different alarms 
coming from outside. They are also moderately/quite a lot worried, upset or angry at the 
thought of not being able to understand the information. Both of them are reasonably 
satisfied with their hearing aids in all the situations described. 

 

5.1.3 Conclusions of the First Stage of the survey:  
 

This first stage of the survey enabled us to confirm the suitability level of cohort behaviour to 
the existing literature findings:  
 

- users are missing important information diffused in railway stations. Difficulties met in 
hearing and understanding information diffused by loudspeakers are mainly 
attributable to the bad quality of the loudspeakers. 

 
- drivers wearing hearing aids have problems in localizing moving sound alarms.  

 
¢Ƙƛǎ ŜȄǇƭŀƛƴǎ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ǘƘŜ άLΩŎƛǘȅ ŦƻǊ ŀƭƭέ ǇǊƻƧŜŎǘ ƻōƧŜŎǘƛǾŜ ŀƛƳŜŘ ŀǘ ƛƳǇǊƻǾƛƴƎ 
loudspeakers quality, particularly in railway stations and developing innovative localization 
solutions applicable in cars. 
 

According to the results of this first stage of the survey, the main objective of the second stage 
of the survey was to identify ǳǎŜǊǎΩ needs and profiles, in more details. This new questionnaire 
was focused on railway stations and cars using questions aimed at better steering the project 
solution under design. The users were also undergoing audiometric tests aimed to 
scientifically assess their hearing capacities. 
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5.2 Second Stage of the survey (Annex IX, X): 

5.2.3 Socio anagraphic rewiew : 

In France: 
 

19 users have agreed to answer the questionnaire and to undergo the audiometric and 
audiologic tests. 

This cohort includes 10 prebycusics users without hearing aids and 9 prebycusics users with 
hearing aids. 17 users had participated to the first stage of the survey and 2 were new users. 

10 of these 19 users are women and 9 are men. The average age is 71 years (user aged 
between 60 and 81 years old). 

The 9 users with hearing aids are 8 men and 1 women, with an average age of 71 years old. 
They wear their hearing aids all day and then when they attend public transport, public places 
and when driving their vehicle. 
8 of them are driving an average of 12500 km / year (one user is visual impaired).  

The majority drive between daily and weekly mainly in the city.  

 

Graphic 1: How many times do you drive a car? (Percentage) 

They use little or no cell phone in the car but 6 of them use a navigator (rather occasionally) 
and radio (rather often). Only one user uses the parking aid. One person has difficulty in 
noticing hazard warning lights. 

 

They go to a railway station between once a month and once a year or less. 
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Graphic 2: How many times do you go to a railway station? (Percentage) 

4 occasionally use their mobile phones in this situation, others do not use it. They do not use 
music players / DVD, and two of them occasionally use a digital tablet. 
 

The 10 users without hearing  aid, are 1 men  and 9 women with an average age of 72 years 
old. 
9 of them are driving an average of 7300 km / year (one user is visual impaired). The majority 
of them (8) drive between daily and several times a week, mostly in the city.  

 

Graphic 3: How many times do you drive a car ? (Percentage) 

They do not use the cell phone in the car but four of them occasionally use a navigator (rather 
occasionally) and 9 use the radio (rather often). Only one person uses the parking aid. One 
person has difficulty in noticing hazard warning lights. 

 
They go to a railway station between once a month and once a year. 
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Graphic 4: How many times do you go to a railway station? (Percentage) 

4 users, use their mobile phones in this situation (2 occasionally, 2 often), the others do not 
use it. They do not use music players / DVD, and one occasionally uses a digital tablet. 

 

In Italy:  
 

The questionnaires have been delivered to the following users between the 19th and the 22nd 
of May 2013 by the same experimenter involved in the first phase of the survey. 

21 users of the CERCAT (Centre for Exhibition, Research and Consulting on Technical Aids for 
people with low autonomy, managed by ESCOOP), 2 of which with hearing aids (1 man and 1 
woman), 8 with hearing disorders, but without hearing aids (4 men and 4 women), and 11 
without hearing disorders (5 men and 6 women): 
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They are aged between 52 and 76  years, with an average age of 64 years. 

Their educational qualification is in general quite low (ISCED 2 or Lower secondary education): 

 

 

Graphic 6: Educational qualification (frequency) 

With regards to the use of hearing aid, the two users concerned stated that they have been 
using it for 1 to 10 years and both of them wear it for 8 to 16 hours per day. They both consider 
the level of their hearing impairment severe when they are not wearing their hearing aid, 
while when they do, they consider it as a mild impairment. None of them uses any specific 
device/adapter for their hearing aid. 

QUESTIONS REFERRED TO CAR: 

Lƴ LǘŀƭȅΣ мл ǳǎŜǊǎΣ ŀƭƭ ǿƻƳŜƴ ŀƴŘ ŀƭƭ ƘƻǳǎŜǿƛǾŜǎΣ ŘƻƴΩǘ ƘŀǾŜ ŀ ŘǊƛving license. They have 
anyway answered to the questions referred to the car, imagining themselves as passengers. 
Those who have a driving license, has got it between the age of 20 and 26 (average 23,3) and 
they have been driving a car for around 43 years on average. 

The majority of Italian users use the car every day/more than once a week and they have been 
driving for approximately 7500 Km during the past 12 months. They drive mainly in towns, but 
many of them drive in rural areas too (Italian users who reported to drive more frequently in 
rural areas than in town work as farm hands or as farmers). Few of them reported to drive on 
the highway too but less frequently. These results are shown in the following  
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Graphic 7: Use of car (frequency)  

 

Graphic 8: Kilometers driven during the past 12 months (Frequency) 

Around the 66% of the Italian users stated that they occasionally use a mobile phone while 
driving, 55% occasionally use the navigation system and 44% never use it, the majority stated 
that they often use on board radio and/or CD player and never a parking aid: 
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Graphic 9: Devices used while driving (frequency) 

Finally, the majority of Italian users stated that they never have problems in noticing hazard 
warning lights in car:   

 

Graphic 10: Problems in noticing hazard warning lights in car (frequency) 

 

QUESTIONS REFERRED TO RAILWAY STATION: 

Most of the Italian users reported to go rather infrequently in a railway station:  
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Graphic 11: How many times do you go to a railway station (frequency)? 

While they are waiting in a railway station, the device that is mostly used is the Mobile phone, 
followed by music players/DVD readers with headphones which are used occasionally only. 
Finally, none of the Italian users interviewed uses tablets while waiting in a railway station: 

 

Graphic 12: Devices used while waiting in railway station (frequency) 

 

5.2.4 Generic questions  

In France: 
 

QUESTIONS REFERRED TO CAR: 

 
All users prefer driving windows closed because of the noise, air currents and the use of air 
conditioning . 
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14 of 19 users prefer a visual indicator on their dashboard indicating the direction of the alarm 
with an arrow to locate an external alarm, only 3 users choose an enhanced friendly sound 
tuned accordingly to their ear perception (2 users without opinion). 
¦ǎŜǊΩǎ recommendation to improve intelligibility in cars: 
- Using visual indicators 
- Improve the soundproofing of vehicles and make them quieter 
- Increase the sound level of internal alarms signal. 
- Transmit audio signals to the hearing aid with an inductive loop. 
 

QUESTIONS REFERRED TO RAILWAY STATION: 

 
Noisy conversations are more annoying in a closed space for 16 by 19 users. 
14 of 19 users prefer to hear vocal announcements diffused by the loudspeakers at a slower 
rate in order understand them, they insist on their need for articulation and good diction. 12 
of them think that it would also allow them to better remember them. 

 
¦ǎŜǊΩǎ recommendation to improve intelligibility the railway station: 

- Multiply Loud-speakers 

- Improve the quality of audio equipment 

- Limit the reverberation 

- Vary the tone of the messages (lower) 

- Adapt the sound diffusion to the soundscape place 

- Repeat the vocal announcement and increase the number of billboards, 

- Test the equipment with hearing impaired users and use the inductive loops 

In Italy:  
 

Few users only replied to the generic questions None of them provided any comment to 
improve the intelligibility in car and railway station.  
 
Among those who have provided replies to the generic questions included in the 
questionnaire, one of the users with hearing impairment but without hearing aid, stated that 
she would prefer an enhanced friendly sound tuned accordingly to her ear perception to 
inform her about the direction of an coming alarm. The other 2 users who provided a reply, 
one with hearing impairments and with hearing aid and the other with hearing impairments 
but without hearing aid, did not specify which kind of device/system/solution they would 
prefer, different from an enhanced friendly sound and a visual indicator. The same 2 users, 
one with hearing impairments and with hearing aid and the other with hearing impairments 
but without hearing aid stated that noisy conversations are more annoying in a closed space, 
while another user with hearing impairments but without hearing aid consider them more 
annoying in open ones. 
Finally, for two users, one with hearing impairments and with hearing aid and the other with 
hearing impairments but without hearing aid, to understand the vocal announcements 
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diffused by the loudspeakers and to remember them, it is not necessary to hear them at a 
slower rate.  
 

5.2.5 Result of questionnaire based on Aphab model  second version , 
questions referred to the railway station:  
 

For each question, the results are compared between normal-hearing users (8 Italians), 
presbycusic users without hearing aid (10 French and 8 Italian) and presbycusic users with 
hearing aids (9 French, 2 Italians).  
 

           

Graphic 13: Difficulty to hear and understand the vocal announcements in the main hall of a railway 
station  

 

The majority of presbycusic users with or without hearing aids can hear and understand a 
voice announcement half the time or less frequently in the main hall of a railway station while 
normal hearing users generally have no difficulty. 
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presbycusic users with hearing aid        presbycusic users without hearing aid 

 

Normal hearing users  

Graphic 14: Difficulty to hear and understand the vocal announcements in the platform of a railway 
station (percentage)  

 

Outdoor, the majority of presbycusic users with or without hearing aids can hear and 
understand the vocal announcements half the time or less frequently. Presbycusic users with 
hearing aids have less trouble indoor.  

Normal hearing users generally have no difficulty indoor but can meet difficulties outdoor. 

 

           

presbycusic users with hearing aid             presbycusic users without hearing aid 
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Normal hearing users  

 
Graphic 15: Capacity to hear and understand the vocal announcements in railway station during peak 

hour (percentage)  

During peak hours, presbycusics users with and without hearing aids capacity to hear and 
understand the vocal announcements greatly reduced, but the difference between indoor and 
outdoor is not significant. In contrast, normal hearing users have no more difficulties during 
peak hours but their understanding is better indoor than outdoor. 
 
 
 

                

presbycusic users with hearing aid   presbycusic users without hearing aid 

 

Normal hearing users  

Graphic 16: Frequency in which the users miss a lot of information diffused by the 
loudspeakers(percentage) 
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The majority of presbycusics users with and without hearing aids miss, half the time or more, 
a lot of information diffused by loudspeakers whether indoor or outdoor. 
The normal hearing users confirm that they are more in trouble outdoor. 

                  

presbycusic users with hearing aid   presbycusic users without hearing aid 

 

Normal hearing users  

 

Graph 17: Capacity to hear the jingles (percentage) 

Generally jingles are well received by the majority of the users, but users have more difficulties 
in perceiving it outdoor than indoor. 

 

        

presbycusic users with hearing aid   presbycusic users without hearing aid 

 



AAL 2011-4-056 LΨ/ƛǘȅCƻǊ!ƭƭ  D1.1 v 2.00 

 

 
File: D1.1-15072014.docx with links Page 29 of 89 

 

Normal hearing users 

 

Graph 18: Capacity to hear jingles and vocal announcements while they are speaking with somebody 
(percentage) 

 

The presbycusics users with and without hearing aids have half the time or more, and 
especially outdoor, difficulties in hearing the vocal announcements while they are speaking 
with somebody. They state that they must make a choice between hear the vocal 
announcements and speak with somebody. 
The normal hearing users have little or no difficulty indoor but outdoor it can be more difficult. 

                

presbycusic users with hearing aid   presbycusic users without hearing aid 

 

 

Normal hearing users  

 

Graph 19: Capacity to interact with the information teller or desk person while they are listening to 
vocal announcements (percentage) 
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The presbycusics users with and without hearing aids are  in trouble indoor and outdoor  to 
interact with the information teller or desk person while they are listening to vocal 
announcements. They state that they must make a choice between one and the other. 
The normal hearing users have little or no difficulty indoor but outdoor it can be more difficult. 

                    

presbycusic users with hearing aid   presbycusic users without hearing aid 

 

 

Normal hearing users  

 

Graph 20: Frequency in which the users are worried, upset or angry at the thought of not being able 
to understand the vocal announcements (percentage) 

 

Outdoor presbycusics users with and without hearing aids are mostly half the time or more 
worried, upset or angry at the thought of not being able to understand the vocal 
announcements. Indoor presbycusics users without hearing aids are less affected. It could be 
explain by the possibility to read  the information signboard when you are on the main hall of 
a railway station. Normal hearing ǳǎŜǊǎΩ ǊŜǎǳƭǘǎ are contradictory, because they seem to be 
more affected inside than outside but they describe more difficulties outside. According to 
the Italian audiologist this is due to the  fact that when a person is entering in a railway station, 
he/she is  assailed by a high number of sounds and information, apart from lights, warning 
lights, wide screens and advertisements that can produce a feeling of confusion and 
bewilderment and of worries that is weakened when the person goes outdoor where warning 
lights, screens for information etc. are reduced, thus leaving more space for sounds  and 
jingles even if the feeling of confusion and bewilderment does not disappear completely. 
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presbycusic users with hearing aid   presbycusic users without hearing aid 

 

Normal hearing users  

Presbycusics users with and without hearing aids are most commonly generally hurt by noises 
and loud sounds either in the hall or on the platform. 
In contrast, normal-hearing users have little or no embarrassment. 

Graph 21: Frequency in which the users are hurted by noises and loud sounds (percentage)  

 

       

presbycusic users with hearing aid   presbycusic users without hearing aid 
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Normal hearing users  

Graph 22: Frequency in which the usersthink that the feeling not to hear well is due to the 
loudspeakers bad quality (percentage) 

 

Outdoor, presbycusics users with and without hearing aids and normal hearing users mostly 
think that half the time or more their difficulties are due to the loudspeakers bad quality. 
In contrast, indoor, presbycusics users with hearing aids and normal hearing users mostly think 
that the loudspeakers bad quality is the cause of their difficulties half the time or less 
frequently. 

                

presbycusic users with hearing aid   presbycusic users without hearing aid 

 

 

Normal hearing users 

 

Graph 23: Frequency in which the users think that the feeling not to hear well is due to their hearing 
problems (percentage) 

 

In both environments (indoor and outdoor), the majority of presbycusic users with hearing 
aids consider that, in general, their difficulties are due to their hearing problems, while the 
majority of presbycusic users without hearing aids think that the latter are half the time or 
less frequently the cause of their difficulties. 



AAL 2011-4-056 LΨ/ƛǘȅCƻǊ!ƭƭ  D1.1 v 2.00 

 

 
File: D1.1-15072014.docx with links Page 33 of 89 

         

presbycusic users with hearing aid   presbycusic users without hearing aid 

 

 

Normal hearing users 

Graph 24: Capacity to perceive where jingles, vocal announcements and alarms come from 
(percentage) 

 

Presbycusics users with and without hearing aids are mostly able to perceive where jingles, 
vocal announcements and alarms come from only  half the time  or less. The location is more 
difficult for us outdoor. 
The normal-hearing users seem to have difficulties to perceive where jingles, vocal 
announcements and alarms come from indoor. 

 

 

      

presbycusic users with hearing aid         presbycusic users without hearing aid 
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Normal hearing users 

Graph 25: Frequency in which the users are able to recall the information  given in the vocal 
announcements by the loudspeakers (percentage) 

 

Presbycusic users with and without hearing aids and normal-hearing users are mostly able to 
recall the information given in the vocal announcements by the loudspeakers, in general or 
always. Nevertheless, the normal-hearing users seem to have more difficulties indoor. 

             

presbycusic users with hearing aid   presbycusic users without hearing aid 

 

 

Normal hearing users 

Graph 26: Frequency in which the users think that the time duration of the vocal announcements is 
satisfactory (percentage) 

 

Presbycusics users with hearing aids believe mostly that the time duration of the vocal 
announcements is in general satisfactory, indoor or outdoor. Presbycusics users without 
hearing aids and normal-hearing users are more divided even if half the time or more they 
feel that the time duration of the vocal announcements is satisfactory. 
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5.2.6 Result of questionnaire base d on Aphab model  second version, 
questions referred to the  car: 
 

For each question, the results are compared between normal-hearing users (8 Italians), 
presbycusic users without hearing aid (10 French and 8 Italian) and presbycusic users with 
hearing aids (9 French, 2 Italians).  
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normal hearing users 

Graph 27: Frequency in which the users hear too late or not at all different alarms coming from 
outside such as fire car, police car, ambulance,  in the following conditions 

 

The majority of users with or without hearing aids often meet difficulties in perceiving the  
different types of alarms coming from outside the car. This is more emphasized in the case of 
users who do not use hearing aids during high traffic and windows closed. 

 

presbycusic users with hearing aids 
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Normal hearing users 

Graph 28: Frequency in which the users can distinguish and identify, easily, different alarms such as 
fire car, police car, ambulance, in the following conditions: 

 

We can notice that, in general, among the presbycusic users wearing a hearing aid and 
those who do not use it, the problem of distinguishing and identifying different alarms 
exists, particularly for presbycusic users that do not use hearing aids. They are 
occasionally or almost never able to distinguish the alarms in all the four considered 
conditions contrary to what can be observed in normal hearing users. 
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presbycusic users without hearing aids 

 

Normal hearing users 

 

Graph 29: Capacity to hear alarming sounds such as horn or screeching tires in the following 
conditions 

 

Alarming sounds, due to their typical nature, are perceived by almost all the users belonging 
to the three categories without great distinctions among them. Only the presbycusic users 
with hearing aids meet difficulties in perceiving these sounds with open windows both during 
low and high  traffic. 
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presbycusic users with hearing aids 

 

presbycusic users without hearing aids 

 

Normal hearing users 

Graph 30: Frequency in which users have problems in hearing in-car alarms (parking aid bip, safety 
belt undo bip, fuel gauge bid, other dashboard alarm, etc.), in the following conditions 
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Any significant problem is observed in any of the three categories of users in perceiving in-car 
alarm bips (e.g. parking aid bip, safety belt undo bip, fuel gauge bid, other dashboard alarm, 
etc.) when windows are closed. This is due to the fact that noises are inside the car and thus 
they are more easily perceivable.  Presbycusic users with and without hearing aids have more 
difficulties when windows are open. 
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Normal hearing users 

 

Graph 31: Capacity to distinguish different in-car alarm bips (parking aid bip, safety belt undo bip, 
fuel gauge bip, dashboard alarm bip), in the following conditions 

Any significant problem is observed in any of the three categories of users in distinguishing in-
car alarm bips (e.g. parking aid bip, safety belt undo bip, fuel gauge bid, other dashboard 
alarm, etc.). This is because the noises are inside the car and thus they can be distinguished 
more easily, even if a little bit less while windows are open for presbycusic users with and 
without hearing aids. 
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presbycusic users without hearing aids 

 

 

Normal hearing users 

Graph 32: Capacity to distinguish the tic tac turn signal from the other in-car alarm sounds, in the 
following conditions 

 

Presbycusic users with hearing aids meet more difficulties in distinguishing the tic tac turn 
signal during high or low traffic while windows are open (due to sound dispersion), those who 
do not use any hearing aid , meet slightly more difficulties in the same conditions. 
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presbycusic users with hearing aids 

 

presbycusic users without hearing aids 

 

Normal hearing users 

 

Graph 33: Frequency in which the use of air conditioning, ventilation and/or car engine noise prevent 
the users from hearing navigator information and in-car alarms, in the following conditions   
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Any significant problem is observed in any of the three categories of users in hearing navigator 
information and the various in-car bips while using air conditioning, ventilation and/or car 
engine noises, etc. and this is because noises are inside the car and thus they can be more 
easily distinguished, even if a little bit less while windows are open for presbycusic users with 
hearing aids. 
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Normal hearing users 

 

Graphic 34: Frequency in which the use of air conditioning, ventilation and/or car engine noise 
prevent the users from hearing alarms coming from outside, in the following conditions 

 

Any significant problem is observed in hearing alarms coming from outside (ex: Ambulance, 
Χ) for normal hearing users and for presbycusic ones who wear hearing aids; greater but 
moderate problems are met by presbycusic users who do not use hearing aids particularly 
when windows are open. 
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presbycusic users without hearing aids 

 

Normal hearing users 

 

Graphic 35: Frequency in which passenger conversation and the use of radio, CD or music player 
prevent the users from hearing navigator information and in-car alarms, in the following conditions 

 

Passenger conversation and the use of radio, CD or music player prevent just a little from 
hearing navigator information and in-car alarms the ƴƻǊƳŀƭ ƘŜŀǊƛƴƎ ǳǎŜǊǎΦ LǘΩǎ ƳƻǊŜ ŘƛŦŦƛŎǳƭǘ 
for presbycusic users, particularly with hearing aids. But they explain that they often choose 
between listening radio, CD or music player and listening to navigator information. 
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presbycusic users with hearing aids 

 

presbycusic users without hearing aids 

 

Normal hearing users 
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Graphic 36: Frequency in which passenger conversation and the use of radio, CD or music player 
prevent the users from hearing outside alarms (eg. Ambulance or others listed under question 1.), in 

the following conditions 

Substantially, passenger conversation and the use of radio, CD or music player do not prevent 
from hearing outside alarms (ex: Ambulance Σ Χύ in all the three categories of users, with slight 
uncertainties for presbycusic users without hearing aid. 
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presbycusic users without hearing aids 

 

 

Normal hearing users 

 

Graphic 37: Capacity to easily estimate the distance of the coming alarm source in the following 
situations 

 

Distance from a source of sound is in general or always easily estimated by the majority of 
normal hearing users in all situations but some of them (46%) have difficulties half the time or 
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more. Presbycusic users with and without hearing aids are in majority half the time or more 
not able to easily estimate the distance from a source of sound, particularly when the car is 
moving. 
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Normal hearing users 

Graphic 38: Frequency in which estimating the distance of the coming alarm source in the situation 
above, is more difficult, in the following conditions 

 

The majority of normal hearing users meet half the time or occasionally difficulties in 
estimating the distance of the source of an alarm in the described situations. Presbycusic users 
with and without hearing aids have more difficulties during high traffic and with closed 
windows. 

 

 

 

 

 

 

 

 

 

 

0

5

10

15

20

25

30

35

40

High traffic
with

windows
closed

High traffic
with

windows
open

Low traffic
with

windows
closed

Low traffic
with

windows
open

Always (99%)

In general (75%)

Half the time (50%)

Occasionally (25%)

Never (1%)



AAL 2011-4-056 LΨ/ƛǘȅCƻǊ!ƭƭ  D1.1 v 2.00 

 

 
File: D1.1-15072014.docx with links Page 52 of 89 

 

presbycusic users with hearing aids 

 

presbycusic users without hearing aids 
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Normal hearing users 

Graphic 39: Frequency in which users have problems in  recognizing if an alarm is coming from the 
front or the back (ex: while an ambulance is passing), in the following conditions 

 

The majority of normal hearing users ƘŀǾŜƴΩǘ problems in recognizing if an alarm is coming 
from the front or the back. Presbycusic users with and without hearing aids have problems in 
recognizing if an alarm is coming from the front or the back particularly at intersections  and 
during lane change: 
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presbycusic users without hearing aids 

 

Normal hearing users 

 

Graphic 40: Frequency in which recognizing if an alarm is coming from the front or the back, is more 
difficult, in the following conditions  

 

Recognizing if an alarm is coming from the front or the back is more difficult during high traffic 
for presbycusic users wearing hearing aids. 
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